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will be within specifi~ation after a possible one year lunar storage. 
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The Flight 5 (S/N-20) and Flight Spare (S/N-18) live grenade 
launch assemblies (GLA) were functionally tested at KSC on 29-30 
September, 1971. These tests represented the second check on the 
S/N-20 and the first on the S/N-18 since the units were delivered to 
KSC in December 1968. The S/ N-20 unit was previously checked in 
November 1970 as the back up unit for the Flight 4 GLA. A portion 
of the GLA functional test (TCP2337036) measures the frequency of 

2 

each grenade transmitter. Since all of the production flight transmitters 
were acceptance tested in December, 1967 and January, 1968, the 
measurements at KSC provide another timely and accurate check of the 3 
year projected frequency drift for each transmitter established by test 
at the time of acceptance, The KSC measurements also provide a valid 
basis for revising the 3 year projection and for projecting further drift 
up to 6 years. ASE grenade transmitters, to be deployed 
on Apollo 16, will be required by specification to operate after a one 
year storage on the lunar surface, or up to March 197 3. Therefore, it 
is important to establish that the 6 year projected drift will still permit 
the transmitter frequencies to remain within the specification frequency 
tolerance (30. 0 + 0. l MHz). 

During development of the transmitters at Computing Devices of 
Canada (CDC) a slow, upward frequency drift with time was identified. 
Extensive testing was conducted to determine the cause of the drifting. 
The results of those tests eventually led to a new flight configuration 
design which minimized the frequency drift. In addition, testing over a 
period of six months verified that a 14 day test on each transmitter was 
sufficient to accurately predict the drift up to 1000 days, which at that 
time represented a two year earth and one year lunar storage capability. 
A 14-day drift test was thus instituted as part of the pre-acceptance 

OP 

testing for all qualification and flight model transmitters. The maximum 
projected drift limit was set at 40 KHz, and together with an allowable 
characteristic frequency bandwidth (difference between maximum and 
minimum frequencies measured during pre -acceptance tests) of 160 KHz, 
established the criteria for final acceptance ox rejection of a transmitter. 
These criteria were selected to ensure that the frequencies throughout a 3 
year storage would remain within the ±.1 00 KHz frequency tolerance. Only 
one of the twenty-four 'production transmitters was rejected and not delivered 
because it's projected 3 year frequency drift (47 KHz} exceeded the allowable 
40 KHz. The results of the 14 day drift test and 3 year projection curve 
were included in the acceptance data package (ADP) for each transmitter 
delivered. 
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As stated earlier, tests were conducted at CDC over a period 
of six months to establish the validity of using a 14 day drift test to 
project a 3 year drift. Frequency tests were conducted on 7 flight 
configuration transmitters for six months and resulted in CDC stating 
that the results verified that the 14 day drift test was sufficient to 
predict 3 year frequency drift within 15 KHz to 99. 73o/o confidence 
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limits. Table 1 is a summarization of acceptance test data and 3 year 
projected drifts from CDC ADPs on eight transmitters installed in 
S/N's-18 and -20 GLAs. The frequency measurements made on those 
units at KSC are also shown. It should be noted that the actual frequency 
drift represented by the 4 year measurements vary from +16 KHz to -11 
KHz from the maximum drift projected by the CDC 14-day drift test, thus 
substantiating the predicted accuracy (15 KHz} of the tests and the 3 year 
drift projections. 

Included in this ATM are the curves (frequency drift versus time) 
and frequency data reproduced from the ADPs of the flight transmitters. 
Each curve shows a revised drift vs time projection out to 6 years and the 
projected maximum frequencies are shown in Table l. The revised drift 
for transmitters installed in GLA 1s S/N-18 and -20 are based on the actual 
frequency drift shown by the KSC 4 year measurements on those transmitters. 
Using this method of revising the 3 year projections and additionally pro
jecting to six years shows all transmitter frequency tolerances will still be 
well within specification. 

The initial drift vs time curves, derived at CDC, assumed a 
linear drift and were based on the curves shown drawn through a set of 
measured frequency points taken within the 14 day drift test at CDC. The 
revised projected drift curves similarly assume a linear drift which may 
not be the actual case. In the case of the S/N-18 transmitters, with only 
one frequency check point available, (4 year measurement} the revised 
drift must be based on the one point. In the case of the S/N-20 transmitters, 
the 4 year measurement poirtt was also used. It should be noted that the 
additional frequency drift determined by a curve through the 3 year and 4 
year measurements adds +2 KHz, +4 KHz, +2 KHz and +3 KHz to the 6 year 
projected maximum frequencies for the -1, -2, -3 and -4 grenades 
respectively. From the above, even in the worst case, the transmitter 
frequencies are still well within specification. 
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TABLE 1 .. _.._ 
CDC ACCEPTANCE DATA K§.£J1-EAS :!J1U~~J2 DATA PR n ~r.rr~n 

Trans- Max. Fre13 Year 13 Year 3 Year 4 Year 4 Year 5 Year 6 Year 
GLA Grenad~ mitter I During Projected Max. Pro- Measured Measured Actual Projected Projected 
S/N No. S/ N j Accept. Drift pected Freq. Freq. Drift Max. Freq. Max. Freq. 

Test (KHz) Freq. (MHz) ~< (MHz) (KHz) (MHz) (MHz) 
t (MHz) (MHz) 

~t-.067 
! I 

t 

I i ' i 
18 - 1 +17 I 30.084 N/A 30.083 t +16 30.084 30.084 

-2 15 I 30.040 +9 30.049 N/A 

I 
30.046 ! +6 30.046 30.046 

-3 6 30.052 +10 l 30.062 N/A 30.060 I +8 30.060 t 30.060 t 

-4 3 30.035 +14 30.049 f N/A 30.055 i +20 30.056 30.056 
I 

I I 
l j 

l 20 I -1 21 30.055 +16 I 30.071 30.066 30.068 ! +B 30.068 30.069 
' I -2 19 30.052 +13 30.065 30.050 I 30.054 +2 30.054 I 30.054 I ! -3 17 30.036 +26 30.062 30.074 l 30.078 I +42 30.079 I 30.080 I -4 24 30.036 +12 30.048 30.0b0 30.064 f +28 30.065 ' 30.066 
f I ' r 
~ 

I ! 
I ! 
I I 

*Frequency measured in November, 1970. 
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ASE GR.LNAJJE TR~\NSMITTER 
FHEQUENCY DlUFT 

AS:S TIU\1-JSh·fiTTE.R. J.:JROJECTED MAXIMUM FHEOUENCY 

GLA S/N: 18 

Grenade No: -1 

Trct.ncmittcr S/N: 8 

A. Computing Devices of Canada (CDC) Acceptance Data 

Date of acceptance test 22 Dec 196'1 

1V1a.xlrnun1 fn"qucncy 1ncasured during pre-acceptance test 

Mininlum frr'qu••ncy n1ca sured during pre-CJ cceptancc tf'sl 

Characteristic f:;:cqucJJcy bandwidth 

lv1axinnun frcquc~ncy 1nc<1 sured during accep!.allCC test 

Projected rn;nin1un1 frequency at 1000 da.ys (3 years) 

B. ESC Measured Frequencies 

3 year measured frequency 

4 year measured frequency 

4 year actual frequency drift 

C. Projc cted Maxim.utn Frequency 

Maximum frequency at 1 800 days (5 years) 

Maximum frequency at 2200 days (6 years) 
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DATE 

30.064 

29.918 

146 

+17 

30.067 

30.084 

N/A 

30,083 

+16 

30.084 

30.084 

4.; 

OF 

MHz 

MHz 

KHz 

KHz 

MHz 

MHz 

MHz 

MHz 

KHz 

MHz 

MHz 
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J\SE GtZENALH; TJ\AI'i~iM.lTTER 
FIU:OUI<:NCY DJUFT 

.M:;E TRt\N.SMITTEI( Pl~OJECTED .M.AXJMUM FlU~QUENCY 

GL.t'\ .S/ N: 18 

Grenade No; -2 

Transmitter .S/N: 15 

A. Con1puting Device: of Can<tda (CDC) Acccplancc Data 

Date of clcceptance test 3 Jan 1968 

1v1axirnurn frequvncy lYJeasurccl during pre-acceptance~ test 

Cbaracterj~;tic f:t·cqLlcncy bandwidth 

1\1axinluin Jrec1uency r:ncasurcd during acceptance test 

Projectcrl rnClximnrn frequency at 1000 days (3 years) 

B. K.SC .l\1.casured Fre::quencies 

3 year rncasurcd frequency 

4 year rneasured frequency 

4 year actual frequency drift 

C. Projectcrl Maxinnm1 Frequency 

Maximmn frequency at 1800 days (5 years) 

Maxirnurn frequency at 2200 clays (6 years) 
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DATE 

30.031 MHz 

29.952 MHz 

79 KHz 

+9 KHz 

30.040 MHz 

30.049 MHz 

J::.i/A MHz 

30.046 MHz 

+6 KHz 

30.046 MHz 

30.046 MHz 
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ASE GH.ENADE TH.ANS.lvliTTER 
.FREQUENCY L'!UFT 

ASE TlZAI'\f.SJvUTTER PROJECT J::D MAXIMUM FREQUENCY 

GLA S/N: 18 

Grenade No: -3 ----
Tran~;mittc1· S/ N: 6 

A. Computint; n, vices o.f Canada (CDC) Acceptance Delta 

Da.te of itC:Cf:ptancc test 5 Dec 1967 

lv:l;-1xinnun frequency measured during pre-acceptance test 

lvfinirnur11 frcquency n1casured during pre-acceptance test 

Characteristic frequency bandvvidth 

Maxin1un1 fn~clUf:ncy JlJ~ac;ured during acceptance test 

Projected rnaxirnum frequency at 1000 days ( 3 years) 

B. KSC !-v1easn.rcd Frequencies 

3 year measured frequency 

4 year measured frequency 

4 year actual frequency drift 

C. Projected Maxirnurn Frequency 

l\iaxinn1m frequency elL 1800 days (5 years) 

Maximum frequency at 2200 days (6 years) 
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DATE 

30,047 MHz 

29.942 MHz 

105 KHz 

+10 KHz 

30.052 MHz 

30.062 MHz 

N/A MHz 

30.060 MHz 

+8 KHz 

30.060 MHz 

30.060 MHz 
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ASE GRENADE TRANSM1TTER 
FREQUENCY DH lF1' 

ASE TRANSMITTER PROJECTED l\.ir'\XlMU:i\.1 FREQUENCY 

GLA S/ N: 18 

Grcn~de No: -4 

Transmitter S/N: 3 

A. Cornputing Device:: of Canada (CDC) Acceptance Date1 

Date of a c: ce ptanc e tc st 5 Dec 1967 

M.axirnum frequency measured during pre-acceptance test 

11.ininH'll1 freguz·ncy n1casurcd during pre-acceptance test 

Characteristic hcqul:'ncy bandwidth 

cJ •• !i"~ /J lfo(\(\ rl- •cC· \ 
\...I.. ~ -· ~ \ .L .L v ..J v ~ ...... ) ~-- J 

lv1axinnun h·eqnt~JICY rneasured during acceptance test 

Projected maximum frequency at 1000 days (3 years) 

B. KSC Measured Frequencies 

3 year rncasurcd frequency 

4 year rneasurcd frequency 

4 year actual frequency drift 

C. Projeded l\1aximmn Frequency 

Maxirnum frequency ;lt 1800 days (5 years) 

Maximum frequency at 2200 Jays (6 years) 

rhlM-1074 1 
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DATE 

30.025 MHz 

29. 936 MHz 

89 KHz 

+14 KHz 

30 035 MHz 

30.049 MHz 

h/A MHz 

30.055 MHz 

+2Q KHz 

30.056 MHz 

30.056 MHz 
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ASE GRENADE THJ\NSMITTER 
.FH.EQUENCY DElFT 

AS.E TJ~i\J'-J::; ivJITTER PR OJECTJ<-:D lviAXIMUJ\1 FREQUENCY 

GLA S/ N: ___ 20 ______ _ 

Grenade No: .. ::.1._ ______ _ 

Tn.nf>mittcr S/N: __ Q 

A. COJnputin~~ Devices of Canada (CDC) Acceptance Data. 

Date of acceptance test __ 30_Jan 1968 

Iv1a.xin1u1n frL'quency 1neasured during pre-acc<~ptance test 

M_inirnun1 frequency lTJeasurcd during pre-acceptance test 

Characteristic frequency bandwidth 

Maxi1nun1 fr•:qucncy rnea.sured during acceptance test 

F'roje ctecl maximum frequency at 1000 days (3 years) 

B. KSC 11easurcd Frequencies 

3 year n1casured frequency 

4 year measured frequency 

4 year actual frequency drift 

C. Projected 1\1axirnunl Frequency 

Maxinmm frequency at 1800 days (5 years} 

Maximum frequency al 2200 days (6 years) 

r.J.\1-1074 1 
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DATE 

30.042 MHz 

29.901 MHz 

141 KHz 

+16 KHz 

30.055 MHz 

30.071 MHz 

30. 066 MHz 

30.068 MHz 

+13 KHz 

30.068 MHz 

30.069 MHz 
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G LA .'; I :f\l: 2 0 

Grcn:: de l..Ju: -2 

Tram;llliUcr S/ N: ___ li_ 

Date or acccpl<il1C\' tct;t 29 Jan 1968 

1\.1axiJ•IUlil f1cqucncy lll(!asun~d during pre-acceptance test 

1\1inirncun fr('qucn•-y nlectsun~cl clnring pre-rl.cc:eptancr test 

Cb2.rac1cri:;tic £1·('quency ktndwiclth 

Iv1axinnun 1 rcquc!lcy rncasurcd during acceptance te.}>t 

Projected ma~,iunnn frequency at 1000 days (3 years) 

B. KSC Measured FrPqucn cics 

3 year n1easurecl frequency 

4 yect:r n1easurccl frequency 

1 year actual frequency cirift 

C. Projc cted 1'v1axirnmn Frcq LlC'll cy 

l\1axirnurn frcq11ency at 1800 days {5 years) 

Maxin•. urn frequency at 2200 days (6 years) 

30.039 MHz 

29.942 MHz 

97 KHz 

+13 KHz 

30.052 MHz 

30.065 MHz 

30.050 MHz 

30. 054 MHz --'------
+2 KHz 

30.054 MHz 

30.054 MHz 
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ASE ClU~NADE Tl\.A :'\:'JMJTT'EH 
.1,,1\EOUENCY DP.TF".l' 

.1\SE TEl.NSMlTTEH. PROJECTED MAXIl\.·;u?vf FREOllENCY 

GLA S/N: 20 ---
GrcnCJ.de I\To: -3 

TrCJ nsmitter S/ N: 17 

A. C01nputing Devices of CZ.l.l!dcla {CDC) Acceptance Dat;t 

-=-29.._ Jan 1968 

Milxirnurn fr cqv ency rncas ur cd during pre-acc,~ptauce tcs 1.: 

M11lirY11.Jm fn~quency 1ncasurcd chn·ing pr('-3CCf'J'Llncc 1es1 

Chc..nactcri~,tic frequency bandwidth 

Jvfa:-;in1un1 fr,·quency rnca::;urc.:d during acceptance tc~;t 

PJ·ojcctecl rnaxirnmn frc(_Jucncy at 1000 days (3 years) 

B. J<SC Measured Frequcnci cs 

3 year n1easured frequency 

4 year r:neasurcd frequency 

4 year actual frequency drift 

C. Projected Maxirnurn Frequency 

Ma:dmurn frequency at 1800 days (5 years) 

Maximur11 frequency at 2200 diiys (6 years) 

~6J.:.!\1- 1 0 7 ·1 

17 OF 

___:).0. 017 MHz 

29.914 MHz 

103 KHz 

+26 KHz 

30.036 MHz 

30.062 MHz 

30.074 MHz 

30.078 MHz 

+42 KHz 

30.079 MHz 

30.080 MHz 
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ASE Gl~ENADE 'l'IUH~.')MD'T lc:H. PAGE 19 OF 
J.'JU·:OUENCY DJ~lFT 

L-~---·---------·---- DA ·re 

ASE TRANSJVlf'J'TEP. PH.OJECTED MAXIMUM FREQUENCY 

GLA S/N: 20 

Gren;~ de NC!: -4 

Transwittcr S/N: 24 

A. Cornpu1in.f1, .De,,icc·~, of CanC1da (CDC) Accept.etnce Data 

Date of accept<lncc test 30 Jan l2.P8 

Metxirnurn frequency 1neasured during prc-accf-~ptancc test 30.038 MHz 

Minimurn frerpwncy rneasured during pre-etcceptancc test 29.908 MHz 

Characteristic frequency bandwidth 130 KHz 

r1 •• ~ ++ I 1 
I ~ +12 KHz 

.l'viaxin1nn1 freqL~t:ncy Jnc;tsurecl during accc}Jtance te;;t 30.036 MHz 

Projected maximum frcquc:ncy at 1000 days (3 years) 30.048 MHz 

B. ESC Measured Frequencies 

3 year mf-~<:t.Sured frequency 30.060 MHz 

4 year rneasured frequency 30.064 MHz 

4 year actual frequency drift +28 KHz 

C. Projected Maximurn Frequency 

Maxirnurn frcguE'I'CY at 1800 days (5 years} 30.065 MHz 

Maximurn frequency at 2200 days (6 years) 30.066 MHz 
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